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DAIRY PRODUCER LOSSES FROM JOHNE'S (PARATUBERCULOSIS)
Introduction
Animal health issues have been receiving increased attention both domes
tically and internationally. Moreover, the issues are not simply healthy or
unhealthy animals, presence or absence of disease, or complete or partial con
trol, The answers are not easy nor simple. It is not sin5)ly control is best
or prevention is best. For every producer, for every species, for every dis
ease, there can be a different level of control strategy which is best. The
complexity of animal health comes from the fact that it usually interfaces
with a variety of livestock species. Additionally, livestock production sys
tems are quite diverse varying from the most rudimentary to highly sophisti
cated capital intensive confinement systems. Diseases too can result in a
range of outcomes from only slight reductions in productivity to animal death.
Level of management also impacts on animal disease levels. Its impact can be
felt in such diverse spheres as international sales, producer profitability,
and human health.
Improved animal health technology, along with economies of scale and
improved mechanization, have provided incentive for increasing herd size.
Increasing sizes of production systems have, in turn, provided pressure for
further improvements in animal health. Today, chemicals and epidemiological
information has made diagnosis, control, prevention, and, in some cases, era
dication of many diseases physiologically possible, although financial limita
tions have placed serious constraints upon it. Some governments have passed
legislation making control of certain diseases mandatory.
For producers, one bottom line is comparing cost of disease control/
prevention with losses from disease. Identification of losses occurring as a
result of the presence, of disease is necessary. For economic decisions, these
losses are compared to the cost of reducing disease to lower levels or pos
sibly eradicate it from the herd. Determining disease costs and, losses pre
vented can be very difficult indeed. Figure 1 shows a schematic diagram of
the relationship between disease losses and control costs. Revenue losses
represent disease losses while control costs represent costs to reduce disease
levels. This may not apply to all diseases but it applies in general to many.
In the diagram, disease level B is higher than A. With level B, control costs
are low allowing the disease to spread and revenue losses to grow. At this
level, disease losses exceed the costs of disease control. Increased levels
of disease control can be justified. With disease level A, costs of disease
control exceed losses from disease. Disease expenditure levels are too high.
It is important to realize that disease eradication is not justifiable for all
diseases. For some diseases it is more cost effective for producers to live
with some level of disease. The cost involved with disease reduction exceeds
the benefit gained through disease control. If eradication becomes an issue
then the issue of who should pay the eradication costs becomes in^ortant. As
shown in Figure 1 it may not be in the producers economic interest to eradi
cate the disease.
Knowledge of disease impacts on production levels is necessary. Produc
tion information is needed on the individual cow as well as herd levels. Dis
ease incidence level within the herd is needed. Another factor is an assess
ment of the amount of risk a producer is facing. The financial risk may dic
tate the level of disease risk that can be absorbed. Disease risk has at
least two components; first, the risk of getting a disease outbreak in the
herd, and secondly, the dispersion of the disease within the herd once an out
break has occurred. Information or judgment on these issues would aid in pro
ducer level prevention or treatment decisions.
Nature of Johtie's Disease
Faratuberculosis or Johne's disease is a chronic debilitating infection.
The disease occurs in ruminants throughout the world and is known to have been
,in existence within the U.S. for at least 60 years (Kopecky). There is no
known cure for the disease. Vaccination has been shown to be an effective
preventive measure. Once infected, an animal may live for as little as six
months or as long as fifteen years or more. As the disease progresses, there
is eventual emaciation followed by starvation and death. The latency period
can be quite long, thus exposing many other animals to the disease. An addi
tional complication is that carriers usually appear healthy and do not exhibit
any detectable or clinical Johne's signs until shortly before death.
Attention towards Johne^s and implementation of control measures have
been lacking until recently for several reasons. The disease is believed to
be innocuous in man and thus has not received wide spread e:q)osure like other
diseases such as brucellosis. Also, because the disease is normally not visi
ble producers are unaware of its presence or of its effects on individual cow
and herd performance. Infected cows may be eventually culled for reasons such
as low production or infertility.
Transmission and spread of the organism is through a common source of
infection rather than association between animals. Introduction of the dis
ease into the herd can come from the purchase of infected animals which in
turn contaminate feed and water supplies with fecal material containing the
organism. Transmission can also occur when grazing areas are shared between
non-infected animals and infected animals from other herds or infected wild
animals, such as deer. Additionally, transfer of infected fecal material from
one farm (on boots; tractor tires; manure spreaders, etc.) to another is pos
sible.
Exposure occurs when the animal takes on contaminated feed or water con
taining the organism. If self-defenses (natural immune systems) are not suf-
ficient to rid the system of the bacillus, incubation within the intestinal
tract begins. Organisms multiply slowly forming lesions along the intestinal
wall. Most infected animals are subclinical where the animal exhibits no vis
ible signs of infection. Only a few animals will be clinical or show visible
signs of sickness.
Precise information on the prevalence rate among dairy cows have not been
established but various rates have been reported ranging from 18 percent in
the New England area • (Chiodini and Van Kruiningen) to 10.8 percent in Wiscon
sin (Arnoldi and Hurley) and 8.7 percent in Northern California (Abbas et
al).
The disease induces a chain of events to occur. Infected cows produce
between 8 and 16 percent less milk (Buergelt and Duncan, Abbas et al), consume
more feed (Hoffsis), have a greater incidence of mastitis (Merkal et al,
Buergelt and Duncan) and have longer calving intervals (Abbas et al, Merkal et
al). These factors suggest a higher culling rate and thus reduced herd life
for Johne's infected over non-Johne's infected cows.
In this paper, simulation was used to analyze alternative strategies for
controlling Johne's disease in a connnercial dairy herd under selected preva
lence rates. Losses for a purebred or replacement stock herd are not consid
ered. The modely a herd level simulation, allows for annual analysis as well
as aggregation over the simulation period. The number of cows infected, milk
production levels and discounted returns were evaluated. Strategies' were
evaluated using a representative Wisconsin dairy herd model.
Results
Study results indicate that through use of vaccination or a combination
fecal testing and vaccination program Johne's can be effectively eliminated
from a dairy herd (Tables 1 and 2). Additionally, in the absence of any dir
ect control strategies, Johne's prevalence rates tend to grow and the disease
was not eradicated from the herd. Factors such as culling for low production,
mastitis etc. which grows with Johne's disease, act as forces to moderate the
growth of herd infection levels. Nonetheless this technique offers little in
controlling the disease.
The husbandry practice of only following a minimum milk production cul
ling threshold as a disease control strategy was the least e^ensive of all
practices used. However, this approach led to the greatest variation in
returns across initial disease prevalence rates. When the initial prevalence
rate was 6 percent, using the production threshold culling level resulted in
returns favorable to those when other control methods were used. However, for
initial prevalence rates above 6 percent, using only threshold culling ranked
at or near the bottom when compared to other practices. This was true for
both returns and number of animals infected with Johne's. A comparison of
number of cows infected shows that infection levels grow dramatically with the
higher initial prevalence rates (Table 3).
If milk production level impact was greater and quicker the need for more
effective testing would be lessened. The culling strategy would be more
effective as the infected cow would quickly become a candidate for removal
because of low production. The minimum (threshqld) milk production level
would trigger removal of the infected animal reducing disease spread. The
long latency period causes an increased need for effective diagnosis.
Information in Tables 4 and 5 shows that control mechanisms can dramatic
ally reduce the number of cows infected. Moreover, when using only threshold
culling, Johne's was never eliminated from the herd. In essence, using only
threshold culling as a disease control method can lead to higher levels of
returns as well as greater levels of risk through continually fighting the
disease.
As shown in Table 1, a vaccination strategy with a low effectiveness
level (10 percent) never eliminated the disease from the herd under either of
the three initial prevalence rates selected (6, 12 and 20 percent). Vaccina
tion strategies which were 90 percent effective were quite effective at con
trolling Johne's. The disease was eradicated from the herd in 6 years when
the initial prevalence rate was 5 percent or 12 percent and 14 years when the
initial prevalence rate was 20 percent. Initial Johne's prevalence rates had
an impact on the value of control strategies with increased control effi
ciency.
Biannual fecal culture testing in consort with vaccination dramatically
reduced the time to eradication and number of infected cows when vaccination
was at a low effectiveness level or high initial prevalence level (Table 2 and
5). If the disease prevalence rate is high (12 percent or higher) it may be
necessary to use both vaccination and fecal culture testing to gain quick dis
ease control. Alternatively, if the prevalence rate is low (6 percent or
less),, a single control method is reasonably efficacious*
Discounted returns (at 10%) to labor and management declined as the ini
tial Johne's disease prevalence rate increased. For a 6 percent initial prev
alence rate, if specific disease control practicels were not implemented, the
decline in computed returns was small, less than $40 per year. However, with
an initial prevalence rate of 12 percent, labor and management returns fell by
about $1,800 per year. At the 28 percent initial prevalence, returns fell by
more than $4,000 per year,
Johne's disease can have an interactive effect on long run herd milk pro
duction (Figure 2). If disease is not present or at lower levels, cull rates
are lower and cows have a greater chance of remaining within the herd until
after they reach peak production and lactation production potential begins to
decline. During this time heifer sales may increase if heifer replacements
are not needed in the milking herd. This points out the in^jortance of using
the heifer pool wisely and economically. It should be noted that this inter
active effect is generally limited to low disease prevalence rates such as 6
percent. For higher prevalence rates, the increased number of infected cows
prohibits producers from being as selective in choosing which replacement
heifers to bring into the herd. All replacement heifers may be needed and a
t
younger lower producing herd results.
Results showed differences between speed at which a disease was control
led and returns from controlling the disease. Disease control strategies that
eliminated the disease from the herd the fastest did not necessarily provide
the highest returns over time. It is important to note that this relationship
is in^acted by the initial prevalence rate. At the higher prevalence rates
disease eradication became more economical. Additionally, a quick reduction
in the disease level became more economical as the initial prevalence rate
increased. This quick reduction came through such strategies such as fecal
culture testing. Combining vaccination with fecal culture testing provided an
even faster reduction. The method which most rapidly eradicates the disease
was not necessarily the best economically for the individual producer. It may
not be as cost effective as others. Initial prevalence rate and effectiveness
of control were important variables impacting on cost effectiveness of the
control method.
Management control practices which employed a semiannual culture testing
program were the most effective measures in minimizing the number of animals
with the disease. Further, such practices were always able to eliminate the
infection from the herd. However, while these practices reduced the level of
disease occurrence and thus risk of further infection, they did not neces
sarily lead to the highest returns over time. Other practices such as vaccin
ation can, in some situations, lead to higher returns over time. Alternative
ly, such measures were generally not as effective in reducing disease occur
rence .
Results generated show that Johne's disease can reduce returns to labor
and management and adversely affect dairy herd performance. This was espec
ially true when the initial prevalence rate was above 6 percent. While the
disease affected both production revenues and costs, its major impact appeared
to be on the revenue side through reduced milk production. On the cost side,
the effects of a younger herd due to disease and increased culling tends to be
offset by the impacts of an older herd if disease is not present. Cows in
fected with Johne's disease tend to consume more feed while noninfected herds
are usually composed of older and higher producing cows that also have higher
levels of feed usage.
When deciding which management practice is preferred, trade-offs between
the levels of disease risk and returns of each practice must be considered.
If disease is present in the herd, opting for no disease control can lead to
wide variations in income and increased levels of risk. If disease prevalence
is high it appears to be cost effective to use strategies which will quickly
get on top of the disease problem. For low initial prevalence rates it does
not appear to be as necessary to bring disease levels down quickly. Slower
methods of control and eradication appear to be cost effective.
It is important to realize that projected losses in this report represent
those after it is realized Johne's is present in the herd. Due to the nature
of the disease losses can also occur before detection. These losses depend
upon the number of years the disease is present in the herd before it is diag
nosed. If these losses are large it points to the need for more effective and
rapid diagnoses.
Discussion
Effective and economic disease management decisions require knowledge of
what the disease is causing. I&iowledge of production cost and the impact dis
ease is having on those production costs is needed. Information on disease
10
.elated per cow and herd production levels along with any reproduction prob
lems are helpful. Other examples would include increased cull rates,
information is relevant for disease control or eradication decisions. Good
records are quite helpful" in the decision making process. Moreover, recor s
.an be used for many types of decisions that expand beyond disease relate
decisions. Records allow producers to get a handle on the bottom
.espect to disease control. They can provide insight into losses which are
disease related or if disease is controlled what impact it will have on profxt
or money in the bank.
Farm and individual cow records may be helpful in early identification o
p.oblems. Records may indicate increases in trends in days open, reduced pro
duction levels etc. which are unexplainable. They can pinpoint problem cows
and aid in early disease detection, reducing early losses which have atenden
cy to go unnoticed. For some diseases these losses can be great.
losses, by the very nature of their existence, trigger management actions.
Knowledge of initial prevalence rates is important for effective and
efficient control. It appears that effective and efficient control strategies
are sensitive to initial prevalence rates (Tables 6and 7). Control methods
that are quite effective for herds with low prevalence rates are not neces
sarily effective for herds that have high initial prevalence rates. It
appears that with high initial prevalence rates control methods that more
quickly bring the disease down to managable levels are cost effective. When
initial prevalence rates are quite low. control methods that are slower and
less costly may be cost effective. The return information also points out the
need for effective and quick control when initial prevalence rates are high.
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When prevalence rates are low the need for an accurate test is not as great.
Moreover, for high initial prevalence rates, a combination of control strate
gies such as vaccination and fecal culture testing may be most effective. For
low initial prevalence rates one control strategy may be best.
Along with the initial prevalence rates within the herd, information is
also needed on the prevalence rate and distribution of prevalence rates within
the state or control area. This would aid in determining types of effective
control strategies. For example, if all herds within the state have a similar
level of prevalence, a few or possibly even one control strategy may be quite
effective within that state. In contrast, if the herds seem to be equally
divided within the state where a third of the herds have low prevalence
levels, a third of the herds have medium prevalence levels, and a third of the
herds have high prevalence levels, a variety of control methods may be neces
sary.
Knowledge of number of animals infected within the state may be inade
quate and not provide information needed for decision making within the state.
For example, a random sample of animals being slaughtered may indicate that on
average there is a medium level of prevalence within the state. With just
this information decisions may be made to adopt and use control strategies
that are quite effective for medium prevalence levels. However, it is pos
sible to have a medium prevalence level on average while most of the herds
within the state would fall either within the low or high prevalence rate.
Armed with this information, strategies would be developed for medium level
prevalence while very few herds in fact have a medium level of prevalence
within the state.
12
Prevalence rates may be the best information that can be obtained with
respect to a disease like Johnes. However, it should be recognized that prev
alence tells you essentially how many cows have the disease. It does not-pro
vide any information on the severity level of disease within each infected
cow. The bottom line of what impacts losses to individual producers is the
severity of the impact of the disease on each respective cow. However, the
cost of obtaining this type of information may exceed the benefits that would
accrue from knowing such information. It is important to realize that there
are costs in obtaining information.
A distinguishing characteristic of Johne's disease is that currently no
effective treatment for the disease exists. Once the animal becomes infected,
there is no known method for curing the animal of the disease. With a disease
of this nature it appears to be reasonable to expend additional funds and
expenses to keep the disease from entering the herd. It's certainly the case
that there is not currently a cheap and ine}q>ensive cure. Thus, techniques
for controlling the disease and possibly erradication are difficult.
For some t3^es of diseases, prevention may be in essence a cheap insur
ance policy. For example, the cost of prevention may be quite low while loss
es that would be incurred if the disease entered the herd could be catastroph
ic. Thus, when disease prevention and/or control decisions are made it is
necessary to know information about the disease. An important source of in
formation is the risk of the disease entering the herd. Is the disease highly
coiiununicable between animals and the risk of getting the disease quite high or
is it the other extreme where the disease spread is quite slow and the probab
ility of getting the disease is quite low? Also of importance are expected
13
losses if the disease enters the herd. For example, some diseases may be
easily and inexpensively controlled after it enters the herd. Other diseases
may have high control cost and large losses. Some diseases have a high prob
ability of entering the herd but a low control cost. Other diseases have a
relatively low probability of entering the herd but the cost of controlling
the disease can be extremely high. For this case, producers may undergo pre
vention strategies to keep the disease out of the herd while for the prior
disease t3rpe, even though the frequency of disease may be quite high, controls
are very effective and efficient. These factors need consideration when erad
ication policies are made.
Some eradication policies may be so costly to the producer that it is
more economical to go out of business. The producer is forced out of business
in an attempt to eradicate the disease. For the individual producer it may be
more economical to live with the disease at moderate levels than attempt erad
ication. Conversely, eradication may be economical for the industry. When
this occurs it is the industries best interest to support eradication efforts
through means such as enderanification pajroents.
Other factors which will likely be important in making decisions on
Johne's control levels would include the t3rpe of production system. For
example, is it a capital intensive-confined t5T)e of dairy operation or is it a
tj^e of dairy operation that is much less capital intensive. Producers with
capital intensive facilities have high levels of fixed cost. E3q)enditures to
protect these fixed costs may be quite economical. These facilities are quite
specialized and if not used for milk production they remain idle. If the dis
ease forces producers out of the dairy business facility costs are lost. Low
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capital investment facilities may be easily altered to some other type of
livestock production. Moreover, if the disease forces a producer out of the
dairy industry, loss of fixed costs is limited. Additionally, the ease of
controlling Johne's in a capital intensive facility may be quite different
from that in a less capital intensive facility. To my knowledge, little in
formation is known on disease spread in different tj^es of production facili
ties. This may be. important information in determining effective control
strategies. Also, we do not know if the disease reacts differently by size
and concentration of the dairy herd. Knowledge of risks of first contracting
the disease and secondly spread within the herd by size of dairy herd is
limited.
Producers view expenditures for animal health disease control much the
same as any other investment. These expenditures are in competition with such
decisions as farm expansion, renting more land, silo construction, adding on
to the dairy barn, and new or remodeling calf raising facilities. Returns
from e:q)enditures for animal disease control need to be on par with returns
from e3q)ansionj fertilizer purchasing or any other tj^e of investment.
With producer decision making with respect to animal health it is iii5)or-
tant to realize the breakdown between who gains and who losses if certain con
trol and/or prevention strategies are used. This applies to Johnes as well as
to most other disease within animal production. The answer with respect to
what you can afford to pay to prevent a disease may be quite different than
the answer to what can you afford to pay to clean up a disease once the dis
ease is in the herd. The focus on who gains and who losses as disease is
reduced in level and/or erradicated will help answer the question as to who
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should pay for the erradication or cleanup efforts. In a number of cases, the
cost of erradication or cleanup for the individual producer may far exceed the
benefits that the individual producer would receive from being able to indi
cate that the herd is disease free. These benefits of having a disease-free
herd can be quite different when one is looking at a commercial herd used
solely for milk production versus a purebred or an extremely high quality herd
that is used for replacement stock. A disease that would hit a purebred herd
may severely reduce the market value of the replacement stock within the herd.
However, within a commercial herd, the major losses will not necessarily be in
reduced value of the breeding animals but in the reduced production, increased
culling rate etc. that maybe going on within the herd.
An issue with animal disease control is how to pay for the program.
Should it be the producer, should it be the industry, or should part of the
consumer dollar such as tax dollars be used for these types of control mechan
isms. One argument is to share the cost according to who benefits. For many
diseases, increased levels of control or reduced disease level will ultimately
lead to gains by consumers. Producers, over the long run, will likely reap
very few of the benefits that come about through increased production effi
ciency. Increased production efficiency will lead to an increased quantity of
food available. One implication of the increased quantity would be a reduced
price in the market place. In dairy, there are increasing pressures to reduce
milk price support levels. If the disease leads to a lower quality product
producers may be able to gain part of the benefits through disease control by
producing a higher quality food product. This higher quality food product
would likely increase the demand for the product and away from con^jeting pro^
16
ducts. Nonetheless, even here consumers would reap part of the benefits as
they will likely have an increased quantity of a higher quality product. It
appears as though an argument could be made that tax dollars can be used for
animal health programs as many of the benefits will ultimately accrue to the
consumer. I
With Johne's disease control it is necessary to have a coordinated effort
between states if the disease is going to be truly controlled and/or erradi-
cated from the population. For example, if Wisconsin is doing much to control
Johne's disease and neighboring states are doing very little to control
Johne's disease (or vise-versa), the disease will be very difficult to con
trol. It may be possible to cleanup Johne's in one herd or even the disease
within the state but it will be very difficult to keep the state Johne's free.
One reason for the difficulty to remain disease free is the economics behind
the situation if one state is disease free and an adjoining state is not. For
example, if Johne's was cleaned up and the state of Wisconsin was declared
Johne's free, the value of breeding stock etc. from Wisconsin will reflect the
disease free status. The value of the breeding stock will likely increase so
that producers in adjoining states would be paying higher prices for breeding
animals from Wisconsin. This is well and good for Wisconsin producers. Where
the problem develops is that Wisconsin breeding stock is priced higher than
those from adjoining states. Wisconsin producers can purchase breeding stock
from neighboring states at a lower value. Price ^relationships between states
will move to the point where a few producers will be willing to take the risk
that the animals they are buying from neighboring states are Johne's free.
Even with strict controls within the state as far as movement of animals
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into the state from adjoining states it will be very difficult to keep Johne's
out of the state when it is in the herds in neighboring states. The price of
breeding stock in those states will decline until that point where the risk of
buying and bringing in animals from those states is less than the reduced pur
chase price of animals from those states. In effect, a "black market" will
develop ushering the disease back into the state. The bottom line is for
effective Johne's disease control and erradication it needs to be done through
a closely coordinated effort between all states or through a federal control
program. It will be very difficult on a state-by-state effort.
Animal health measures also have international dimensions. While it is
believed that Johne's does not carry through the fresh milk and dairy product
markets much remains to be known about the disease. It can impact the export
market for live animals, semen, and embrios. It is clear that export markets
for these products will be closed to infected herds. Furthermore, e^ort mar
kets can be lost to the dairy industry as bans may be placed on products.
Animal health concerns can be used to effectively remove the trade issue from
economic discussions. Countries may use animal health issues as artificial
barriers to free trade. It will be an effective protective tariff without
implementing economic considerations. Animal health concerns can be used to
effectively remove the trade issue from economic discussions.
Summary
In this study, alternative herd level Johne's disease control strategies.
An 80 cow dairy herd was presumed with average to above average production
management strategies were analyzed. Johne's disease losses were reduced milk
production (15 percent), increased mastitis (10 percent), increased days open
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(17 percent), and increased energy requirements (15 percent). Other costs
such as increased culling and replacement costs etc. were not considered.
Thus, projected losses represent conservative values or low side projections.
Discounted returns (at 10 percent) to labor and management declined as
the initial Johne's prevalence rate increased. For a 6 percent initial preva
lence rate, and without specific control strategies, the decline in confuted
returns was small, less than $40 per year per herd. This compared to a
decline of $1,800 for an initial prevalence rate of 12 percent and $4,000 with
a 28 percent initial prevalence rate.
Estimates have indicated that Johne's prevalence in Wisconsin is 10.8
|)ercent. This leads to aprojected loss per cow in the herd of approximately
$22,50 ($1,800 T 80). Given a Wisconsin dairy herd of 1.9 million cows
results in a projected annual loss of $42.75 million, A basic premise in this
projection is that the milk price support level will not be iii5)acted through a
reduction in Johne's control programs; and resulting increases in milk produc
tion. Any reduced milk price support will reduce projected losses.
Johne's disease can have an interactive effect on long-run herd milk pro
duction levels. Cull rates are typically increased reducing the managers
ability to cull animals based on genetic potential. Moreover, as an increas
ing percent of the herd is culled more replacement heifers are needed. The
herd is younger con5)osed of cows which have not reached mature lactation
levels. Additionally, below average replacement heifers are needed as herd
replacements heifer sales.
The husbandry practice of only following a minimum milk production cul
ling threshold as a Johne's control strategy was the least expensive of all
control strategies evaluated. However, this strategy led to the greatest
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variation in returns across initial prevalence rates. Prevalence rates above
6 percent led to dramatic reductions in returns and increases in number of
cows infected. Moreover, when using only threshold culling, Johne's was never
eliminated from the herd. In essence, using only threshold culling can lead
to greater risks as disease continues at a low level.
There appeared to be tradeoffs between speed of disease control and
returns when the initial prevalence rate was low. Strategies which quickly
eliminated Johne's from the herd provided lower returns than that provided by
slower control methods. In effect, control costs exceeded disease losses.
This relationship wasn't present for high initial prevalence rates. With ini
tial prevalence rates as high as 20 percent it was important and cost effec
tive to quickly get the disease down to managable levels.
Management control strategies which utilized a fecal culture testing pro
gram were quite effective in minimizing number of animals infected. Moreover,
these practices always eliminated disease from the herd.
Johne's is a disease causing economic losses for dairy producers. To
effectively and economically control Johne's, knowledge of herd prevalence
rate and disease losses within the herd are needed. Farm records represent
one tool that may indicate herd losses. Along with herd prevalence rates,
distribution of state prevalence rates is also needed for development of
effective state control programs. Effective and economic control strategies
appear to be sensative to initial herd prevalence rates. Knowledge of average
state prevalence rate may be inadequate for state level decisions.
The t3^e of production facility can also be an in^ortant consideration in
determination of the best Johne's disease control strategy. Producers with
capital intensive facilities have a high investment. E:q)enditures to protect
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these facilities may be quite economical. Information on disease spread in
different production facilities is needed for effective decision making.
An issue with animal health control programs is how to pay for it. This
is true for Johne's as well. Pa3nnent for programs should be based on who
gains from disease control. Consiimers as well as producers stand to gain.
Producers have lower disease levels and risks along with increased production
efficiency. Johne's control will likely increase milk production levels.
With the current federal budget deficits and political environment increased
production will likely lead to reduced milk price support levels. Thus, con-
smners will have an increased quantity available at a lower price. Adjust
ments in milk price support levels will have a large impact on the sharing of
benefits by producers and consumers. Thus, it seems reasonable to use public
funds in control efforts.
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Table 1. Number of Years for Disease Elimination When Use Vaccination.
Initial Prevalence
Rate Level of Vaccine Effectiveness
90 50 10
6 6 14 NE(a)
12 6 20 NE
20 14 26 NE
(a) Not eliminated.
Table 2« Number of Years For Disease Elimination When Use Vaccination and
Fecal Culture Test
Initial Prevalence
Rate Level of Vaccine Effectiveness
90 50 10
6 5 5 5
12 4 7 9
20 5 12 14
Table 3. Number of Cows Infected When Only Use Milk Production Level as
Control Strategy.
Initial Prevalence
Rate Base Milk Production Level
8.800 11.000
6 76 62
12 329 70
20 366 340
28 586 366
23
Table A, Number of Cows Infected When Use Vaccination.
Initial Prevalence
Rate Level of Vaccine Effectiveness
90 50 10
6 15 15 127
12 33 70 259
20 57 110 289
Table 5. Number of Cows Infected Under Fecal Culture Test and Vaccination.
Initial Prevalence
Rate Vaccination Efficiency
90 50 10
6 12 17 31
12 13 19 44
20 13 19 53
24
Table 5. Comparison of Discounted Returns for Milk Production Level
and Fecal Culture Test as Johne's Control (1).
Base Milk
Initial Prevalence Production 4.
Rate (11.000 lbs.) Culture Test
8,800
5 $384,444 $370,109
12 $339,779 $359,742
20 $331,570 $348,172
(1) Discount rate is 10 percent,
Table 7. Discounted Returns for Vaccination Strategy By Prevalence
Rate and Vaccination Effectiveness Level (1)
Initial Prevalence
Rate Level of Vaccine Effectiveness
90 50 10
6 $379,272 $371,273 $358,278
12 $379,272 $350,ABA $3A7,A70
20 $360,559 $334,191 $331,703
(1) Discount rate is 10 percent.
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FIGURE 1
Comparison of Revenues and Costs of Animal Disease
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